REMARKS: 



Careful consideration has been given to the Official Action of March 27, 2009 and 
reconsideration of the application as now presented is requested. 

The Information Disclosure Statement (IDS) of February 23 , 2007 was objected to by 
the Examiner because the Examiner was unable to find foreign document GB 1 3 1 5833. 
However, a copy of that reference was submitted with the IDS of February 23, 2007, and 
resides on the Patent Office image file wrapper (see attached printout of the Patent Office's 
IFW in which the GB reference is circled). Nevertheless, a copy of the reference is enclosed 
herewith for the Examiner's convenience. An updated PTO Form 1449 indicating that GB 
13 15833 has been considered by the Examiner is respectfully requested. 

Claim 26 is objected to by the Examiner because of informalities. 

Claims 1-5, 13-24, and 27-35 stand rejected under 35 USC 103(a) as being allegedly 
unpatentable over Wright (US Patent No. 4,406,437) in view of Chen (US Patent No. 
6,155,743). 

The Examiner's indication that claims 6-12, 23, 25 and 26 would be allowable if 
rewritten in independent form has been acknowledged with appreciation. 

In response, claim 1 has been amended to incorporate the subject matter formerly in 
claims 2-6 (now canceled). Claim 17 has been amended to incorporate the subject matter 
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formerly in claims 18-23 (now canceled). Claims 7, 8 ? 23, and 26 have been amended to 
clarify the pairs of spokes to overcome the Examiner's claim objection. Amendatory action 
has also been taken in the remaining claims to present them in better form for allowance. 



As now presented, all the claims are directed to the subject matter which the Examiner 
indicated to be allowable. Since all the objections and claim rejections have been addressed 
and overcome, it is respectfully submitted that the application is in condition for allowance 
and an early notice of allowance is earnestly solicited. 
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This application is officially maintained in electronic form. To View: Click the desired 
Document Description. To Download and Print: Check the desired document(s) and 
click PDF. 
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(54; LEVELLING OR STABILIZING LEG SYSTEM 



(71) I. KENNETH JOSEPH DAINTY, 
a Brirish subject, of 38 Henderson Road- 
Forest Gate, London E.7, do hereby declare 
the invention, for which I pray that a paten: 
5 may be granted to me, and the method by 
which it is to be performed, to be particu- 
lar^ described in and by the following state- 
ment : — 

This invention is concerned with a levelling 
10 or stabilizing leg system. 

I have developed a system of two or more 
legs for supporting a load on an uneven sur- 
face wherein the legs automatically compen- 
sate for the unevenness of the surface as the 

15 load is lowered onto it. According to my 
system, as each leg contacts the surface on 
lowering the load onto the surface, the leg 
telescopes inwardly relative to the body until 
the last leg contacts the surface, whereupon 

20 the legs are prevented from further inward 
telescoping and support the load. 

According to the present invention. There- 
fore I provide a levelling or stabilizing hydrau- 
lic leg system for supporting a load on an 

25 uneven base surface, which comprises two or 
more legs each connected to a piston of a 
respective hydraulic piston/cylinder combina- 
tion,, means for coupling the cylinders together 
to allow flow of hydraulic fluid therebetween, 

30 an oudet in each cylinder for hydraulic fluid 
and means for closing the fluid outlet in each 
cylinder in response to relative movement of 
the respective piston and cylinder as the 
respective leg contacts the surface and retracts 

35 into the cylinder during lowering of the load 
onto the surface in use. 

Until the outlet is closed, relative move- 
ment between the piston and cylinder causes 
hydraulic fluid to be expelled from the cylin- 

40 dex. In order to preserve this fluid and to 
allow it to be reintroduced into the cylinder 
when the leg system is lifted off the ground 
and the legs return to the fully extended posi- 
tion, each outlet preferably communicates with 

45 a reservoir. Each outlet may have an asso- 
ciated reservoir or, alternatively, a single 
reservoir may be provided in communication 
_ with all or some of the oudets. 



Once the ias: outlet ha* been closed, the 
length of the legs can not be altered and it 50 
is therefore preferred to provide each cylinder 
with means for bleeding hydraulic fluid there- 
from so that the length of the legs may be 
adjusted. 

While the system described above works 55 
satisfactorily when the load on die legs is 
evenly distributed, an uneven load causes the 
leg system to tilt because, as a result of dif- 
ferent pressures in the cylinders, the hydrau- 
lic fluid is forced through the coupling lines 60 
from cylinders at higher pressure to C3'linders 
at lower pressure. Accordingly, in a preferred 
embodiment of the invention, closure means 
are provided to prevent passage of hydraulic 
fluid through the coupling lines and these 65 
closure means are closed when the leg system 
has settled on the ground and all the outlets 
are closed. 

In its simplest form, the closure means is 
one or more manually operated valves operated 70 
either directly or by remote control. Prefer- 
abi} r , however, an automatic system is pro- 
vided to ciosc the valve(s) after all the fluid 
outlets from the cylinders are closed but 
before the full weight of the load is carried 75 
by the legs. 

One such automatic system comprises an 
auxiliary suspension system for the load car- 
ried by the legs. The suspension system is 
adapted to compress under the weight of the 80 
load only after all the fluid outlets from the 
cylinders have been closed and is coupled to 
the valve so that compression of the system 
causes the valve to close. 

In order that the invention may be more 85 
fully understood, preferred embodiments 
thereof will now be described^ by way of 
illustration only, with reference to the accom- 
panying drawings, in which: — 

Figure 1 illustrates diagrammatically an 90 
embodiment of the leg system during lower- 
ing onto a surface; 

Figure 2 Illustrates the system of Figure 1 
in its final position on the surface; 

Figure 3 shows diagranimatieally a second 95 
embodiment of the leg system with fluid out- 



k-is rfo^d and v; 
npcjK and 
' nsiiri 4 shows 



:]••.- in the co-DJ'::nc 



- final peis-uon v. 



svstem oj i ; -- 

; . TT^rr i i: - ^mrve 

d The svstem snown m r; r . - - ■- ... 
r -o-l— -id svstem comprising iv.-.i nyJ^j.,- 
cvlmders 1 and V each havin? - p^-^r i": 
ic which arc connected legs : ? - / _n- 
c-i^c!-r. are connecved by cor:--: - ; 
10 allows hvdraulic Suid MO How r:m^ 
cylinder to the other. Each cylm----. i, ^ 
-n ouiJst f„ 6' leading to a reservp:r 
oVn to xhc' atmosphere bv virtue oi o?e-n r 
S P V. An annular stop 9, 9' limine aown- 
15 ward movement of each piston 2 : - - 

In each cylinder L 1', * V™?J**? K 
extends upwardlv from piston ^. - 

adapted to close oat.e.s 6. 6 in _ --a-c ^ 
20 manner. The spring 10, 10' is ; oi surnj ^ 
in it* ewnded commutation diuL : v.,.— p-^o- 
o 2' is resting on stop 9, 9\ Closure rnemce. 
ii, J]' is located a short distance irom ou.- 

25 '"n operation, the leg system with both 
pistons 2 and 2' resting on^ stops . *m ; ^. 
lowered towards uneven surrace 12 A= . ,h^ 
th- first ler to contact the surr^-e 12 is i- = 
3''and as lowering of the sm =« / con- 

30 rinnes, leg 3' telescopes into £i* a - * ^ 
nushes P'ston 2' upwardly. Some h.a.auii- 
Hu d 5 is displaced' by the piston sna now 
fnto reservoir 1' and/or througn condun , 
into cvlinder 1 and thence into rese, ,Oa /- 

35 After a short upward displacement oi piston 
2% closure member 11' bears against mejop 
of cvlinder V and closes code. 6 ^EJ^ 
further downward movement oi tne s>stJ. 
but before leg 3 mates contact wi » «an*~ 

40 12, piston 2' is furdier upward y 

relative to cylinder 1' and hydraulic fluid dis- 
placed bv piston 2' flows through conouit 4 
into cylinder 1 and then into reservoir 7 At 
the same time spring 10' is compr^cd, which 

45 improves the sealing of outlet f by closure 
member 11'. The system at this stage is &> 
shown in Figure 1. 

When leg 3 contacts surface 12, a small 
further downward movement of the leg system 

50 causes upward displacement of piston 2 rela- 
tive to cylinder 1 and this upward displace- 
ment causes closure member 11 to bear agamst 
the top of cylinder 1 and seal oudet 6, a> 
Sown P in Figure 2. When oudet 6 is closed 

55 the hvdraulic system comprising the too 
cylinders 1 and 1' and the conduit 4 is sealed 
and further relative upward movement Of tt- 
pistons 2 and 2' is prevented oy gtanb. 
pressure. The legs are therefore locked in 

60 this position and can support any oody car- 
ried by the leg system. 

On liftinc the svstem up to move it else- 
where, the Weight of legs 3 and 3' displaces 
pistons 2 and 2' downwardly relative to cyhn- 

65 ders 1 and 1' and springs 10 and 10 P uh 



basic c; 



, ^^nrc ]\ and 1 V awav from 
~~- V> ' n Vjow:r:c hvdraulic fluid from 
2-j 7 ; 'io flow back inio the cylin- 
rhtons drrr, down to rest on stops 
ij' :n C c-.-siem ready to be placed 

■ " —em shown in Figures 3 and 4 
\. 'sanij as that" described in 
vj c:vd deicils of the legs and the 
-V-.>- 0 f th-j svstem will not be 



in s-*i-'-:or.. however, the system shown in 
F-nV-" - Vd 4 includes tw ; o turn valves 14 
n-^il:' " ~^-d in connecting line 4. Line ^ 

V:^ or flexible and, in the latter £ 
^i-"!? *jl and 14 r are rigidly secured 

i^cvlflrders l~and Y. ... 

^■« 0 ^^t-h with each valve is an auxiliary 
^,; n ^V:;^Vc T em comprising telescopic tubes 

16 -"d 16' and small springs 17, 1/ . fc 
T^^'c-ic-rncinn svstem is rigidly mounted on 
; o J ll "^v'^^l* i" and V and "supports, for 
7-^ m X' - load platform 19. Each tube 16 and 
l£ ; if connected to the respective turn valve 
U and 14 r bv a svstem of pivoted rods 20 5 
-nn^O' "h° -^ Hc beine; pivoted at points -1, 

" y and" raidlv fixed to the 

;^^Ives a:" points 23^and 23/. AnnuJar 
^ 24 and 24' are fixed to tubes 15, 15 
to "IIipJt the unward movement of tubes 16 5 

16 ; and annular stops IS and 18' are pro- 
vided re iimir the downward movement of 

tU S sho^^Fignre 3 3 the whole system is 
w~nd-* a^ from a crane by cables 2d and, r 
fTihe TOsiaon shown in the figure, lowering 
o* th- ^tem to the ground has reached the 
poIntTa- which both fluid outlets 6 and 6 

m SDri!S"l7 and IT are selected to have a 1 
saffiS^icr than the sum of (a) die force 
e^rted bv back pressure m the hydraulic 
s-^tem as' the leg svstem is lowered to the 
S^ere the fluid outlets 6, 6' are closed 
and fb^« the tinward force exerted by the larger 1 
spnnW 10 and 10' during compression On 
the Sther hand, the sriflness factor of the 
SDrin-s 17, 17' is such that they will com- 
gess^der the weight of the load ptarfoxm 
19 (or other load supported by the leg 1 

' In operation therefore, the system is lowered 
to the ground and the legs telescope to shut 
fluid oSdets 6 and 6' as described above. 
Dnrin^ this operation, however, no appre- l 
ciable "telescoping of the suspension systems 
takes pluce. Thereafter, further lowering of 
load platform 19 causes compression of springs 
17 and 17' until rubes 16 and 16' meet stops 
19 and IS' The downward movement of 1 
cylinders 16 and 16' causes the rod systems 
■>0 and ->0' to dose valves 14 and 14' as shown 
fn F ; <mre 4. The hvdraulic system is then 
locked" and no movement of fluid is possible 
b»tw»en cwmders 1 and 1' through line 4. 1 



It will be apparent that the system: des- 
cribed above are simple embodiments of the- 
ir- vers ti on and many more sophisticated modi- 
fications will be obvious to those skilled in 

5 the art. For simplicity, the invention ha; been 
specifically described with reference to :wc 
less but the system may include any number 
of legs and clearly at least three legs are 
required to render the kg system self-supncrt- 

10 ing. 

WHAT I CLAIM IS: — 

1. A levelling or stabilizing hydraulic }eg 
system for supporting a load on an uneven 
base surface, which comprises two or more 

15 legs each connected to a piston of a respec- 
tive hydraulic piston/cylinder combination, 
means for coupling the cylinders together to 
allow flow of hydraulic fluid therebetween, 
an outlet in each cylinder for hydraulic fluid 

20 and means for closing the fluid outlet in each 
cylinder in response to relative movement of 
the respective piston and cylinder as the 
respective leg contacts the surface and retracts 
into the cylinder during lowering of the load 

25 onto the surface in rise. 

2. A leg system according to claim 1, in 
which each outlet communicates with a reser- 
voir to receive hydraulic fluid expelled from 
the cylinder before closure of the outlet. 

30 3. A leg system according to claim 2, which 
includes a single reservoir in communi cation 
with all the outlets. 

4. A leg system according to any of claims 
1 to 3, in which the closing means comprises 

35 an outlet closure member and spring means 
extending from the respective piston and 
adapted to urge the closure member into the 
closing position in response to movement of 
the respective leg from its fully extended posi- 

40 don. 

5. A leg system according to any of claims 



; to 
for i 



. to 

clOiU 



. which ;r.e 
eens ic pre 
'Ucb ihe cr 



4. it. v.ni:n eacr. cvncaer mciuaen means 
•jeecmc hvdrati^c f:u:d therefrom. 
A iee: -v>L-:n: ZLZ^rcinz io any of claim:: 
cpling means includes 
: passage o: hydraulic 
ir.c means. 

s -rc:ng to claim 6, in 
r.s comprises one or 
operated valves operated either 
remc:± centre:. 

stem according tc claim 6, in 
rcmprises a valve 



more manual] v o 



S. A leg svster. 
which the closure me 

and which includes means for automatically 
closing the valve during • ewe ring of the load 
onto the surface in use when all the fluid out- 
lets in the cylinders have been closed. 

9. A leg system according to claim S in 
which the valve closing means comprises an 
auxiliary suspension system for the load car- 
ried by the legs, the suspension system being 
adapted to compress under the weight of the 
load only after all the nuid outlets from the 
cylinders have been closed and the suspension 
system being coupled to the valve so that com- 
pression of the system causes die valve to 
close. 

10. A levelling or stabilizing hydraulic leg 
system substantially as herein described with 
reference tc Figures 1 and 2 of the accom- 
panving drawings. 

11. A levelling or stab Hi zing hydraulic leg 
system substantially 23 herein described with 
reference to Figures 3 and 4 of the accom- 
panying drawings. 

LANGXHR PARRY, 
Chartered Patent Agents, 

Chichester House, 
27S—2S2, High Holbom, 

London, W.C.I., 
Agents for the Applicants. 
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